Guanidine hydrochloride unfolding of peptide helices: separation of denaturant and salt effects.
To provide a model for understanding the unfolding of proteins by the chemical denaturant guanidine hydrochloride, we have measured helix unfolding for homologous series of peptides with the repeating sequence Ala-Glu-Ala-Ala-Lys-Ala and chain lengths from 7 to 50 residues. The free energy for helix unfolding varies as a function of guanidinium chloride (GdmCl) for all the peptides. The slope of the linear plot of the free energy of helix formation as a function of the molar concentration of GdmCl, termed the m-value, was found to be strongly dependent on the total ionic strength of the solution. A comparison of the m-value for urea denaturation of the same series of peptides [Scholtz, J. M., Barrick, D., York, E. J., Stewart, J. M., & Baldwin, R. L. (1995) Proc. Natl. Acad. Sci. U.S.A. 92, 185-189] reveals that, under many conditions, GdmCl is roughly twice as effective as a denaturant than urea on a molar basis, in agreement with many studies on proteins. However, when the ionic strength of aqueous GdmCl is controlled with additional NaCl, it is possible to separate the observed m-value for GdmCl solutions into two components: one that is identical to that found for urea and a second which depends only on the molar concentration of the chloride anion. Therefore, for these peptides, an equimolar mixture of urea and NaCl is nearly as effective as GdmCl in unfolding the helical conformation.